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torque cam device 20 which is mounted in such a way as to be "^o^'ej^^^^^ 
movabll^lleyofadriven shaft 1 1 and composed of a movable boss member 21 . 
XJi forms a cam.ta_ee 22 comprising a triangular cam hole 23. a groove hole 
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The driven shaft 1 1 is provided with the cam follower 30 coming in contact with 
the cam face. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] The drive shaft of a driving gear and the diameter pulley of adjustable 
[ 1st ] of rotation one which are conventionally shown in drawing 8 and drawing 9 as this kind of a V 
belt change gear, The diameter pulley 112 of adjustable [ 2nd ] which the fast pulley 113 fixed to the 
driven shaft 1 10 and the movable pulley 1 14 ****(ed) by the driven shaft were made to counter, and it 
had conducts with V belt 105. The 2nd diameter pulley 1 12 of adjustable has the triangle-like cam side 
121 in the boss section 1 17 of a movable pulley while pressing the movable pulley 1 14 to a fast pulley 
113 side with the spring 115 attached elastically back [ movable pulley 114]. There is a thing equipped 
with the torque cam mechanism 120 with which contact 130 which the tilt angle to an axis is fixed fi-om 
the low speed of a gear change region to a high speed, and contacts a cam side at a driven shaft was 
formed (refer to JP,5'40354,Y). 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, by that of ** to which it considers as the 
configuration which carried out continuation formation of the slotted hole prolonged in triangular a cam 
hole and the direction of an axis in the cam side established in said ranging behavior boss member, and 
the stroke of a cam hole is short and moreover narrows spacing by the side of a low speed Since it shifts 
to the inclined plane of the side else from the inclined plane by the side of one in an instant, and a load is 
applied, therefore a movable pulley does not return, without a cam playing to a cam follower to the low- 
speed side of a cam side at the time of gear change of a change gear, slack is not produced to a movable 
pulley and a beh. And in a high-speed side, transfer of predetermined torque can be enough performed 
only by the compression force of a spring, a cam follower goes into a slotted hole, only sHdes on shaft 
orientations, and does not produce slipping between a movable pulley and a belt, and a slip of a belt 
does not generate it. Therefore, at the time of gear change of a nonstep variable speed gear, generating 
of a slip can be prevented throughout gear change of a low-speed area from a high-speed region with a 
torque cam mechanism, and the contamination of a belt can be prevented. Since it can be used for a long 
period of time, without a belt carbonizing since it **, slack is not produced at the pulley and V belt by 
the side of the follower of a change gear in the case of acceleration and deceleration and forward inverse 
rotation at the time of high-speed control of a rotational frequency, frequent forward inverse rotation, 
and a heavy load and a slip is not produced, abandonment is usefUl to prevention of a public nuisance 
few. 

[0025] It can change gears smoothly, without being able to prevent friction of said cam side, and wear 
and lubricating over a long period of time, since the firm gas of the oil which was open for free passage 
through the oil hole of a cam follower, and stored the oil reservoir section and a cam side in the oil 
reservoir section can be carried out to a cam side according to this invention. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgiejje 



3/30/2006 



JP,2002.227949,A [MEANS] 



Page 1 of 3 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the origmal 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] The belt type nonstep variable speed gear of claim 1 of this invention 
Make the adjustable pulley 2 with which a driving shaft 1 is equipped, and the fast pulley 13 fixed to the 
follower shaft 1 1 and the movable pulley 14 ****(ed) by this follower shaft counter, and it has. In the 
change gear which rolled and carried out credit of the belt to the adjustable pulley 12 which attaches a 
spring 15 elastically behind this movable pulley, and always comes to prepare a movable pulley for a 
fast pulley in the shape of press The triangular cam hole 23 with which it prepares for the movable 
pulley 14 of the follower shaft 1 1 possible [ accessory movement ], and is symmetrical with an axis with 
the hole, and a cam follower 30 can contact shaft orientations, Let it be a summary to have had the 
torque cam mechanism 20 which consists of a movable bgssjii ember_ 2.1 in which the cam side 22 which 
consists of a slotted hole 24 prolonged in the same direction as the axial center on which a cam follower 
can slide succeeding the tip of this cam hole was formed, and a follower shaft 1 1 which formed the cam 
follower 30 contacted to this cam side 22. 

[0006] Invention of claim 2 makes it a summary to have equipped the follower shaft 1 1 with the cam 
follower 30 which prepared the oil hole which forms the oil reservoir section 40 in the axial center of 
said follower shaft 1 1, and opens said oil reservoir section and said cam side for free passage in a belt 
type nonstep variable speed gear according to claim 1 . 

[0007] Since continuation formation of the slotted hole prolonged in triangular a cam hole and the 
direction of an axis in the above mentioned cam side which is established in said ranging behavior boss 
member according to the 1st configuration of invention was carried out The stroke of a cam hole is 
short, and moreover can narrow spacing by the side of a low speed, and it sets to the low-speed side of a 
cam side at the time of gear change of a change gear. Since it shifts to the inclined plane of the side else 
fi-om the inclined plane by the side of one, and a load is applied immediately, therefore a movable pulley 
does not return, without a cam playing to a cam follower, slack is not produced to a movable pulley and 
a belt and a slip of a belt is not generated. Moreover, since it slides on shaft orientations, without a cam 
follower moving to a hand of cut since the high-speed side considered as the slotted hole, slipping is not 
produced between a movable pulley and a belt. Therefore, it can be used for a long period of time, 
without the contact surface of a belt carbonizing, since slack is not produced in the pulley and V belt by 
the side of the follower of a change gear at the time of high-speed control of an engine speed, frequent 
forward inverse rotation, and a heavy load and a slip is not produced. Therefore, the amount of 
abandonment of a belt is made few and is usefiil to prevention of a public nuisance. 
[0008] It can change gears smoothly, without being able to prevent friction of said cam side, and wear 
and lubricating over a long period of time, since the firm gas of the above mentioned oil which was open 
for free passage through the oil hole of a cam follower, and stored the oil reservoir section and a cam 
side in the oil reservoir section can be carried out to a cam side according to the 2nd configuration of 
invention. 
[0009] 

[Embodiment of the Invention] The operation gestalt of this invention is explained based on a drawing. 
For this drawing of longitudinal section and drav^ng 4 , the cross-sectional view at the time of the low 
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speed of an adjustable pulley and drawing 5 R> 5 are [ the sectional view of a belt type nonstep variable 
speed gear whose drawing 1 is this invention, and drawing 2 / the cross-sectional view at the time of the 
high speed of an adjustable pulley, and drawing 3 / the expansion top view of a cam side and drawing 7 
of this drawing of longitudinal section and drawing 6 ] the important section expanded sectional views 
of a follower shaft and a movable boss member. 

[0010] In drawing 1 , the operation gestalt of the belt type nonstep variable speed gear of this invention 
is shown. A of driving gears, such as a motor, and 1 is [ a driving shaft (input shaft) and 2 ] the 
adjustable pulleys (adjustable V pulley) of a driving side, and it has the fast pulley 3 and the movable 
pulley 4. 5 is the actuation handle to which a V belt and 6 carry out casing of a change gear, and 7 
carries out attitude actuation of the movable pulley, and it has it in relation to the driving shaft. By the 
ON OFF of the switch of a motor, a drive and a halt are performed and acceleration, moderation, and 
gear change are performed during a drive. The fast pulley 13 fixed to the follower shaft and the movable 
pulley 14 ****(ed) by this follower shaft are made to counter, and it has, and a spring 15 is attached 
elastically between the spring receptacles 16 of the movable pulley 14 in back, and 1 1 is a follower shaft 
(output shaft), 12 is an adjustable pulley by the side of a follower (adjustable V pulley), and it always 
has [ a movable pulley energizes and ] it to the fast pulley side. The spring receptacle 16 is fixed to the 
periphery of the follower shaft 1 L 17 is bearing bearing. V belt 5 winds around the adjustable pulley 2 
of said driving side, and the adjustable pulley 12 by the side of a follower almost, and is made them. A 
driving gear is not restricted to a motor and can use various engines. 

[001 1] This invention improves the structure of a torque cam mechanism in the above-mentioned 
nonstep variable speed gear. It sets to drawing 2 thru/or drawing 5 , and the torque cam mechanism at 
the time of the high speed of the adjustable pulley by the side of the follower of a nonstep variable speed 
gear and a low speed is shown. It has the torque cam mechanism 20 between the adjustable pulleys 2 
which equip this follower shaft with said follower shaft 1 1 possible movable. Fitting hole 14a equipped 
with a movable boss member is prepared between the insides of the shank of the movable pulley 14 of 
the adjustable pulley 2 and the follower shafts 1 1 with which the follower shaft 1 1 is equipped, and 
guide hole 13a of the predetermined stroke to which a movable boss member can slide on a shank is 
formed in the fast pulley 13 of another side. It has the movable boss member 21 in which the cam side 
was formed so that it may have so that it may fit into the follower shaft 11, and it may fit into fitting 
hole 14a of said movable pulley 14, may be fixed and it may move together, and the movable pulley 14 
can slide on shaft orientations to a fast pulley 13 and it may rotate also to a circumferencial direction. 
[0012] a collar with the movable boss member 21 annular [ in drawing 6 and drawing 7 ] to a end face in 
the torque cam mechanism 20 of this invention - it is the metal cylinder object which has 21a, and the 
cam side 22 is formed in one place of the peripheral surface of that cylinder object, fitting of this 
movable boss member 21 is carried out to fitting hole 14a of the operation pulley 14 - having - a collar 
-- it is contacted by the edge of the shank of a pulley, and is fixed to it, and accessory movement of 21a 
is enabled. The cam side 22 established in the peripheral surface of the movable boss member 21 is 
symmetrical with an axis, and is constituted by the triangular cam hole 23 with which a cam follower 
can contact shaft orientations, and the slotted hole 24 prolonged in the same direction as the axial center 

A on which a cam follower 40 can slide succeeding the tip of this cam hol6. That is, let the cam side 22 be 
the two-step cam which combined the triangular cam hole 23 and the triangular straight-line-like slotted i 

^ hole 24. \ 
[0013] The cam holes 23 are three square shapes which spread toward a shaft-orientations outside 
towards a movable pulley side from a fast pulley side, and a tilt angle is uniformly prepared for cam side 
23a and cam side 23b in the symmetry toward a peripheral surface from an axis. The cam hole 23 of this 
triangle can do a stroke short, and since whenever [ that tilt-angle ] is moreover decided by relation with 
the load fastened according to the lateral pressure reinforcement of a belt, spacing by the side of a low 
speed can be made small. The straight-line-like slotted hole 24 makes the bore the diameter of said 
mostly with the outer diameter of a cam follower 30, it is prepared in the same direction as an axial 
center (axis) in the shape of a straight line, and a slotted hole enables sliding of it to a cam follower 30 
only at shaft orientations. The die len gth of a slott ed hole 2 4 sets up die length by beyond the middle- 
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speed r ange or Mgh-speedregion c orresp ondence. In addition, the connection of a cam hole and a slotted 
hole attaches anR, and is taken as the shape of a smooth curve. Moreover, the both sides of the end face 
of the cam hole 23 are also made into the curvedsiirface where the path of a cam follower may a^e. 
Constituting the cam side 22 from the triangular cam hole_23 and the triangular straight-line-like slotted 
hole 24 By making the st roke of a cam small in a low-speed a rea, and narrowing spacing of one inclined 
plane of a cam hole, and the inclined plane of another side Slippmg of a belt can be abolished by making 
shift distance of a cam follower 30 small at the time of forward reverse gear change, and abolishing the 
play of a cam, And since the compression force with the spring of the movable pulley which gives beh 
tension in the high-speed region above a middle-speed range is strong, the welding pressure by the 
inclination of a cam is unnecessary. Since it found out that it was not necessary to prepare the inclined 
plane of a cam side, and it did not have un-arranging only as for a straight-line-like slotted hole of the 
direction of an axis The straight-line-like slotted hole 24 of the direction of an axis is formed at the tip of 
the cam hole by the side of a high speed, the imnecessary part of a cam side is lost, and it enables it to 
change gears the relation between a cam and a cam follower without play also in any at the time of a low 
speed and a high speed. 

[0014] In drawing 6 , die-length L of the whole cam side 22 of the torque cam mechanism 20 is almost 
the same as overall-length L' of the conventional cam side, among those sets the die length of LI and the 
straight-line-like slotted hole 24 to L2 for the die length of the triangular cam hole 23. The ratio of the 
die length LI of the cam hole 23 of the cam side 22 and the die length L2 of the straight-line slotted hole 
24 is decided by relation with the load which a cam fastens according to the lateral pressure 
reinforcement of a belt. In the example, as for the cam side 22, LI is set up for a long time a little from 
L2. Whenever [ to the axis of a cam hole / tilt-angle ] determines whenever [ tilt-angle ] by relation with 
the load fastened according to the lateral pressure reinforcement of a belt. For example, the include 
angle of the inclined plane to the axis of a cam hole is made into about 45 or less degrees. By a diagram, 
it has considered as about 30 inclinations. Moreover, since the force which the die length of the slotted 
hole 24 of a high-speed region also requires for a belt above medium speed is small and torque is also 
small, it considers as the die length suitable for it. Moreover, let the maximum width B of the cam hole 
23 be spacing on which a cam follower 30 does not slide at the time of gear change. Since this spacing 
can be made quite narrower than spacing of the cam shown in the conventional example, a cam follower 
30 can contact immediately the inclined plane by the side of one, and the inclined plane of the side else 
and a load can be covered, there is no play of a cam and slipping of a belt is not produced. In addition, 
although LI is set up for a long time a little from L2, the cam side 22 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the belt type nonstep variable speed gear equipped v^th 
tiie torque cam mechanism used for high-speed control of a rotational frequency, frequent forward 
inverse rotation, and the driving means that carries out heavy load fluctuation by the industrial machine, 
the machine tool, automobile, etc. 
[0002] 

[Description of the Prior Art] The drive shaft of a driving gear and the diameter pulley of adjustable 
[ 1st ] of rotation one which are conventionally shown in drawing 8 and drawing 9 as this kind of a V 
belt change gear, The diameter pulley 1 12 of adjustable [ 2nd ] which the fast pulley 1 13 fixed to the 
driven shaft 1 10 and the movable pulley 1 14 ****(ed) by the driven shaft were made to counter, and it 
had conducts with V belt 105. The 2nd diameter pulley 1 12 of adjustable has the triangle-like cam side 
121 in the boss section 1 17 of a movable pulley while pressing the movable pulley 1 14 to a fast pulley 
113 side with the spring 115 attached elastically back [ movable pulley 114]. There is a thing equipped 
with the torque cam mechanism 120 with which contact 130 which the tilt angle to an axis is fixed firom 
the low speed of a gear change region to a high speed, and contacts a cam side at a driven shaft was 
formed (refer to JP,5-40354,Y). 
[0003] 

[Problem(s) to be Solved by the Invention] With the torque cam mechanism 120 of the above mentioned 

V beh change gear, it is fixed, and since it is large beyond the need, if spacing B' of the triangular cam 
side 121 changes to an inversion from normal rotation in the forward inversion in a low-speed area, a 
gear change beh will loosen and a slip will generate a tiU angle [ as opposed to / the triangle-like cam 
sides 5 1 established in the boss section of a movable pulley are all stroke L*, and / an axis fi^om the low 
speed of a gear change region to a high speed ]. Namely, although contact touches cam side 121a at the 
time of acceleration and touches cam side 121b at the time of moderation A triangular low-speed, i.e., 
triangular base, side without applying a load to a cam in the middle of large spacing which moves from 
one cam side to the cam side of another side, when spacing B' changes gears to acceleration fi-om 
moderation from acceleration at moderation, since it is large In order that a cam may play and a movable 
pulley may return, slack is produced to a movable pulley and a belt and a slip is generated by the belt. 
Since the high-speed side of triangular top-most vertices or both sides are inclined planes, in order that 
contact may move also by slight fluctuation of torque, slipping is produced between a movable pulley 
and a belt. Moreover, on the other hand, at the time of rotation, the diameter of contact of a V beh and a 

V belt changes at the time of low torque, the phase of a movable pulley and a fast pulley shifts, and 
when the location of a cam side and contact separates extremely and this time becomes rapid a heavy 
load, there are problems, like a slip may be generated. Moreover, since it moves fi-om a coefficient of 
static friction to a dynamic friction coefficient compared with the time of being under rotation and not 
changing gears at the time of gear change, coefficient of fi-iction serves as half and the transfer capacity 
of a pulley and a belt is halved, since [ therefore, ] a slip continues unless load torque v^ll decrease, once 
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a belt generates a slip - the contact surface of a belt carbonizing - just - being alike - fracture of a 
belt arises owing to it. If this belt that went out accumulates, that abandonment will also pose a problem 
of a public nuisance. 

[0004] This invention aims at offering the belt type nonstep variable speed gear equipped with the 
torque cam mechanism which can prevent generating of a slip throughout gear change of a low-speed 
area from the high-speed region at the time of gear change as a cam side of the peculiar configuration 
which consists a cam side of a triangular cam hole and a linear slotted hole, in order to solve the above- 
mentioned conventional trouble. 
[0005] 

[Means for Solving the Problem] The belt type nonstep variable speed gear of claim 1 of this invention 
Make the adjustable pulley 2 with which a driving shaft 1 is equipped, and the fast pulley 13 fixed to the 
follower shaft 1 1 and the movable pulley 14 ****(ed) by this follower shaft counter, and it has. In the 
change gear which rolled and carried out credit of the belt to the adjustable pulley 12 which attaches a 
spring 15 elastically behind this movable pulley, and always comes to prepare a movable pulley for a 
fast pulley in the shape of press The triangular cam hole 23 with which it prepares for the movable 
pulley 14 of the follower shaft 1 1 possible [ accessory movement ], and is symmetrical with an axis with 
the hole, and a cam follower 30 can contact shaft orientations. Let it be a summary to have had the 
torque cam mechanism 20 which consists of a movable boss member 21 in which the cam side 22 which 
con sists of a slotte,dJ iQle-24 prolonged in the same direction as the axial center o n which a cam follower 
c anj;lide succeeding the tip, of this cam hole was fo rmed, and a follower shaft 1 1 which formed the cam 
follower 30 contacted to this cam side 22. 

[0006] Invention of claim 2 makes it a summary to have equipped the follower shaft 1 1 with the cam 
follower 30 which prepared the oil hole which forms the oil reservoir section 40 in the axial center of 
said follower shaft 1 1 , and opens said oil reservoir section and said cam side for free passage in a belt 
type nonstep variable speed gear according to claim 1 . 

[0007] Since continuation formation of the slotted hole prolonged in triangular a cam hole and the 
direction of an axis in the above mentioned cam side which is established in said ranging behavior boss 
member according to the 1 st configuration of invention was carried out The stroke of a cam hole is 
short, and n ^oreover can narrow spacing by the side of a lowspeed, and it sets to the low-speed side of a 
cam side at the time of gear change of a change geafTSiHce it sRifts to the inclined plane of the side else 
from the inclined plane by the side of one, and a load is applied immediately, therefore a movable pulley 
does not return, without a cam playing to a cam follower, slack is not produced to a movable pulley and 
a belt and a slip of a belt is not generated. Moreover, since it slides on shaft orientations, without a cam 
follower moving to a hand of cut since the high-speed side considered as the slotted hole, slipping is not 
produced between a movable pulley and a belt. Therefore, it can be used for a long period of time, 
without the contact surface of a belt carbonizing, since slack is not produced in the pulley and V belt by 
the side of the follower of a change gear at the time of high-speed control of an engine speed, frequent 
forward inverse rotation, and a heavy load and a slip is not produced. Therefore, the amount of 
abandonment of a belt is made few and is useful to prevention of a public nuisance. 
[0008] It can change gears smoothly, without being able to prevent friction of said cam side, and wear 
and lubricating over a long period of time, since the firm gas of the above mentioned oil which was open 
for free passage through the oil hole of a cam follower, and stored the oil reservoir section and a cam 
side in the oil reservoir section can be carried out to a cam side according to the 2nd configuration of 
invention. 
[0009] 

[Embodiment of the Invention] The operation gestalt of this invention is explained based on a drawing. 
For this drawing of longitudinal section and drawing 4 , the cross-sectional view at the time of the low 
speed of an adjustable pulley and drawing 5 R> 5 are [ the sectional view of a belt type nonstep variable 
speed gear whose drawing 1 is this invention, and drawing 2 / the cross-sectional view at the time of the 
high speed of an adjustable pulley, and drawing 3 / the expansion top view of a cam side and drawing 7 
of this drawing of longitudinal section and drawing 6 ] the important section expanded sectional views 
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of a follower shaft and a movable boss member. 

[0010] In drawing 1 , the operation gestalt of the belt type nonstep variable speed gear of this invention 
is shown. A of driving gears, such as a motor, and 1 is [ a driving shaft (input shaft) and 2 ] the 
adjustable pulleys (adjustable V pulley) of a driving side, and it has the fast pulley 3 and the movable 
pulley 4. 5 is the actuation handle to which a V belt and 6 carry out casing of a change gear, and 7 
carries out attitude actuation of the movable pulley, and it has it in relation to the driving shaft. By the 
ON OFF of the switch of a motor, a drive and a halt are performed and acceleration, moderation, and 
gear change are performed during a drive. The fast pulley 13 fixed to the follower shaft and the movable 
pulley 14 ****(ed) by this follower shaft are made to counter, and it has, and a spring 15 is attached 
elastically between the spring receptacles 16 of the movable pulley 14 in back, and 1 1 is a follower shaft 
(output shaft), 12 is an adjustable pulley by the side of a follower (adjustable V pulley), and it always 
has [ a movable pulley energizes and ] it to the fast pulley side. The spring receptacle 16 is fixed to the 
periphery of the follower shaft 1 1. 17 is bearing bearing. V belt 5 winds around the adjustable pulley 2 
of said driving side, and the adjustable pulley 12 by the side of a follower almost, and is made them. A 
driving gear is not restricted to a motor and can use various engines. 

[001 1] This invention improves the structure of a torque cam mechanism in the above-mentioned 
nonstep variable speed gear. It sets to drawing 2 thru/or drawing 5 , and the torque cam mechanism at 
the time of the high speed of the adjustable pulley by the side of the follower of a nonstep variable speed 
gear and a low speed is shovra. It has the torque cam mechanism 20 between the adjustable pulleys 2 
which equip this follower shaft with said follower shaft 1 1 possible movable. Fitting hole 14a equipped 
with a movable boss member is prepared between the insides of the shank of the movable pulley 14 of 
the adjustable pulley 2 and the follower shafts 1 1 with which the follower shaft 1 1 is equipped, and 
guide hole 13a of the predetermined stroke to which a movable boss member can slide on a shank is 
formed in the fast pulley 13 of another side. It has the movable boss member 21 in which the cam side 
was formed so that it may have so that it may fit into the follower shaft 1 1, and it may fit into fitting 
hole 14a of said movable pulley 14, may be fixed and it may move together, and the movable pulley 14 
can slide on shaft orientations to a fast pulley 13 and it may rotate also to a circumferencial direction. 
[0012] a collar with the movable boss member 21 annular [ in drawing 6 and drawing 7 ] to a end face in 
the torque cam mechanism 20 of this invention - it is the metal cylinder object which has 21a, and the 
cam side 22 is formed in one place of the peripheral surface of that cylinder object, fitting of this 
movable boss member 21 is carried out to fitting hole 14a of the operation pulley 14 - having - a collar 
- it is contacted by the edge of the shank of a pulley, and is fixed to it, and accessory movement of 21a 
is enabled. The_cam side 22 established in the peripheral surface of the movable boss member 21 is 
symmetrical with an axis,.and^is constituted by the triangular cam hole 23 with which a cam follower 
can contact shaft orientations, and __the slotted hole 24 prolonged in the same direction as the axial center 
on which a cam follower 40 saa^ide succeeding the tip of this cam hole. That is, let the cam side 22 be 
the two-step cam which combined tlie triangular cam hole 23 and^the triangular straight-line-like slotted 
hole 24. 

[0013] The cam holes 23 are three sq uare shape s whi ch spre ad toward a shaft-orientations outside 
towards a movable puUe y side from a fast pulley side, and a.tiltangle is uniformly prepared for cam side 
23aand cam side 23b in the symmetry toward a pe ripheral surfac e fronfan axis. The cam hole 23 of this 
triangle can do astroke short , and since whenever [ that tilt-angle ] is moreover decided by relation with 
the load fastened according to the lateral pressure reinforcement of a belt, spacing by the side of a low 
speed can be made small. T he straight-line-like slotted hole 24 makes the bore the diameter of said 
n^stly with t he outer diameter of a cam fo llower 30, i t is prepared in the same direction as an axial 
center^axis) in the shape of a straigKTline, and a slottedji ole enables sliding of it to a cam follower 30 
onl y at shaft orientations. The die length of a slotted hole 24 sets up die length by beyond the middle- 
speed range or higK-speed region correspondence. In addition, the connection of a cam hole and a slotted 
hole attaches an R, and is taken as the shape of a smooth curve. Moreover, the both sides of the end face 
of the cam hole 23 are also made into the curved surface where the path of a cam follower may agree. 
Constituting the cam side 22^from the triangular cam hole 23 and the triangular straight-line-like slotted 
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hole 24 By making the stroke of a cam small i n a low-speed area, and narrowing spacing of one inclined 
plane of a cam hole , and the inclined plane of another side Slipping of a belt can be abolished by making 
shift distan ce of a cam follower 30 small at the time of forward reverse gear change, and abolishing the 
play of a cam. And since the compression force with the spring of the movable pulley which gives belt 
tension in the high-speed region above a middle-speed range is strong, the welding pressure by the 
inclination of a cam is unnecessary. Since it found out that it was not necessary to prepare the inclined 
plane of a cam side, and it did not have un-arranging only as for a straight-line-like slotted hole of the 
direction of an axis The straight-line-like slotted hole 24 of the direction of an axis is formed at the tip of 
the cam hole by the side of a high speed, the unnecessary part of a cam side is lost, and it enables it to 
change gears the relation between a cam and a cam follower without play also in any at the time of a low 
s peed and a high spee d. 

[0014] In drawing 6 , die-length L of the whole cam side 22 of the torque cam mechanism 20 is almost 
the same as overall-length V of t he, conventional ca m side, among those sets the die length of LI and the 
straight-line-like slotted hole 24 to L2 for the die length of the triangular cam hole 23. The ratio of the 
die length LI of the c am hole_2 1of thej:a m side 22 and the die length L2 of the straight-line slotted hole 
24 is decided by relation with the load which a cam fastens according to the lateral pressure 
reinforcement of a belt. In the example, as for the cam side 22, LI is set up for a long time a little from 
L2. Whenever [ to the axis of a cam hole / tilt-angle ] determines whenever [ tilt-angle ] by relation with 
the load fastened according to the lateral pressure reinforcement of a belt. For example, the include 
angle of the inclined plane to the axis of a cam hole is made into about 45 or less degrees. By a diagram, 
it has considered as about 30 inclinations. Moreover, since the force which the die length of the slotted 
hole 24 of a high-speed region also requires for a belt above medium speed is small and torque is also 
small, it considers as the die length suitable for it. Moreover, let the maximum width B of the cam hole 
23 be spacing on which a cam follower 30 does not slide at the time of gear change. Since this spacing 
can be made quite narrower than spacing of the cam shown in the conventional example, a cam follower 
30 can contact immediately the inclined plane by the side of one, and the inclined plane of the side else 
and a load can be covered, there is no play of a cam and slipping of a beh is not produced. In addition, 
although LI is set up for a long time a little from L2, the c am side 2 2 Although a size setup of the 
magnitude of a triangular cam hole can be carried out not by the thing limited to this but by relation with 
the load fastened according to the lateral pressure reinforcement of a belt as described above and being 
considered as the straight-line-like slotted hole with the operation gestalt above the middle-speed range 
A merits-and-demerits setup of the die length of a slotted hole can be carried out in relation, such as 
torque of accelerating in not the thing limited to this but a middle-speed range, and a high-speed region, 
and moderation. 

[0015] It is prepared so that a cam follower is the metal axis which made head 30a the large path a little, 
a screw 31 is formed in the lower part, and the slot 32 annular to a peripheral face is formed in head 30a, 
rotation freedom is equipped with a ring 33 in this circular sulcus, the structure of a cam follower 30 
may contact the cam side 22 and the peripheral face of this ring 33 may roll it, as shown in drawing 10, 
and a cam follower 30 may roll smoothly to the cam side 22. 1 or two or more oil holes 35 are formed in 
the location which the oil hole 34 penetrates at the core of this cam follower 30, and is established in it 
from upper limit to a lower limit, and is equivalent to the inside of said upside ring 32 from the central 
oil hole 34 in a hoop direction at a radial, and it enables it to supply oil to the inside of a ring 33. This 
cam follower 30 is made to project in said cam side, locates this cam follower 30 in the cam side 22, and 
makes a cam side contact to a cam follower 30 during a drive. The pulley of a cone plate is fastened by 
the force to the direction of a drive middle turn to inside, the force fastened is applied to a cam, a cam 
side is made into a pressure-welding condition at a cam follower, a cam side moves along with a cam 
follower at the time of gear change of acceleration and moderation, and a movable pulley and a movable 
boss member move together and slide to a fast pulley. 

[0016] The oil reservoir section 40 which stores the oil of predetermined die length in the shaft 
orientations of an axial center is formed in the follower shaft (output shaft) 1 1, and the through tube 41 
which fixes a cam follower to radial is formed even in the cam side of a periphery from this oil reservoir 
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section 40. The screwhole 42 which crevice 41a is formed in the shape of [ of the depth from which the 
lower part of that head goes into the upper part of this through tube 41 a little with a larger path a Uttle 
than the outer diameter of the ring 33 with which head 30a of a cam follower 30 is equipped ] an ellipse, 
and the screw 31 of a cam follower 30 screws in the lower part of a through tube is formed. And the oil 
hole 43 which is the outside of the through tube 41 of the follower shaft 11, and led to 1 or two or more 
places from the reservoir section to crevice 41a of a periphery within ellipse-like crevice 41a in the 
location of the outside of the ring 34 of a cam follower 30 is formed. With an operation gestalt, the hole 
44 of predetermined die length is formed in the direction of an axis from an axis end, the inlet port of a 
hole is equipped with a lid 45, and the oil reservoir section 40 puts in and stores the oil of requirements 
in the oil reservoir section 40 interior. It **, and oil is always taken out to an inside-and-outside side 
through an oil hole with a centrifugal force, and a ring 33 is supplied to it. The screw 31 of said cam 
follower 30 is screwed in the screwhole 42 of this follower shaft 11, and from a crevice, the ring 33 of a 
head projects, and it has [ it is located in crevice 41a of a periphery, and ] it, and is contacted in the cam 
side 22 of said movable boss member 20. The firm gas of the oil is carried out to the cam side 22 from 
the oil reservoir section 40 through the oil hole 34 of a cam follower 30, and the firm gas of the oil is 
carried out through the external surface of a ring 33 in the cam side 22 through the inside and the oil 
hole 43 of a ring 33 from the oil reservoir section 40 from the oil hole 35. 

[0017] As structure which seals oil, the step equivalent to a part for the thickness of covering is formed 
in the periphery of the cylinder object of the movable boss member 21 , the v^ap cylindrical boss 
covering 36 is inserted in the periphery of a up to near the edge in said whole cam side 22 from the step, 
and it is stopped and fixed by the stop member 39 at the end. Between the inside of this movable boss 
member 21, and the peripheral face of the follower shaft 1 1, it has oil IRU 37, and has 0 ring 38 
between the periphery of the boss member 21, and the boss covering 36, and is made for oil not to leak 
outside. 

[0018] Since this invention is the above mentioned configuration, the cam side of the movable boss 
member which moves together with a movable pulley to the cam follower 30 of a follower shaft is made 
to contact during a drive. That is, in a low-speed area, a cam side is moved along an inclined plane to a 
cam follower at the time of moderation at the time of acceleration, and it is moved to shaft orientations 
in a high-speed region. Moreover, the field of another side is made to shift from one field of a cam side 
promptly to a cam follower 30 at the time of gear change of right reverse, and it changes gears, without 
producing play. 

[0019] At the time of the high speed of drawing 1 thru/or drawing 3 , V beh 5 is located in the bore of an 
adjustable pulley by the outer-diameter [ of an adjustable pulley ], and follower shaft side by the driving 
side. The movable pulley 14 of the follower shaft 1 1 deserts a fast pulley 13, and a spring 15 is 
compressed and is in a strong condition. Fitting of the slotted hole 24 of the cam side 22 of the movable 
boss member 21 which moves together with a movable pulley to the cam follower 30 of the follower 
shaft 1 1 at this time is carried out, and an output shaft drives from an input shaft in this condition. For 
example, if it slows down in this condition, a cam follower 30 will slide on shaft orientations along with 
the slotted hole of a cam. And since the pulley of a cone plate was fastened by the force to a hand of cut 
to inside and the force fastened is applied to the cam if a slotted hole 24 slides and comes out to a cam 
follower 30, the inclined plane of a cam is moved along with a cam follower 30. 
[0020] At the time of the low speed of drawing 4 and drawing 5 , V belt 5 is located in the outer 
diameter of an adjustable pulley by the bore [ of an adjustable pulley ], and follower shaft side by the 
driving side. The movable pulley 14 of the follower shaft 1 1 approaches a fast pulley 13, and a spring 15 
is extended and is in a weak condition. The inclined plane has touched and an output shaft drives the 
cam side 22 of the movable boss member 21 which moves together with a movable pulley to the cam 
follower 30 of the follower shaft 1 1 at this time from an input shaft to a hand of cut in this condition. If a 
driving side is reversed in this condition, it will shift to counter torque cam side 23b from one cam side 
23a to a cam follower 30. And since between cam side 23a and 23b is below the conventional one half, 
counter torque cam side 23b touched to the cam follower 30 in an instant, the pulley of a cone plate was 
fastened by the force to a hand of cut to inside and the force fastened is applied to the cam, the inclined 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 



3/30/2006 



JP,2002-227949,A [DETAILED DESCRIPTION] 



Page 6 of? 



plane of a cam is moved along with a cam follower 30. 

[0021] Since a cam follower goes into a linear slotted hole above a middle-speed range when a gear 
change region is divided into a low-speed area, and medium speed and a high-speed region, this 
invention can perform transfer of predetermined torque enough only by the compression force of a 
spring, and is compressed only to a low-speed area by the triangular cam mechanism, and can transmit 
predetermined torque to it, therefore prevents generating of a slip throughout gear change of a low-speed 
area from a high-speed region, and prevents the contamination of a belt. Since the triangular cam hole 
had the short stroke and moreover also made small spacing by the side of a low speed Since a cam 
follower will touch an opposite inclined plane immediately from one inclined plane of a cam side and a 
cam does not play in middle when spacing which moves from one cam side to the cam side of another 
side can be narrowed and right reverse is changed gears by the low-speed area A movable pulley does 
not return, slack is not produced to a movable pulley and a belt, and a slip of a belt is not generated. 
Moreover, since the high-speed side considered the cam follower as the configuration to which only a 
predetermined stroke can slide in the direction of an axis as a slotted hole of the direction of an axis, 
above a middle-speed range, transfer of predetermined torque can be enough performed only by the 
compression force of a spring, and without only sliding on shaft orientations and moving to a hand of 
cut, a cam follower does not produce slipping between a movable pulley and a belt, and does not require 
the force with a belt impossible for. Moreover, on the other hand, at the time of rotation, the diameter of 
contact of a V belt and a V belt changes at the time of low torque, the phase of a movable pulley and a 
fast pulley shifts, and a slip is not generated, when the location of a cam side and contact separates 
extremely and this time becomes rapid a heavy load. When there is equipment which requires inertia, 
such as a flywheel, for the output side of a change gear, when inertia is large, an output side will carry 
out an operation of a driving side at the time of moderation, a cam side moves to the opposite side, and a 
cam works. Moreover, although coefficient of friction serves as half and the transfer capacity of a pulley 
and a belt is halved since it moves from the coefficient of static fi-iction when being under rotation and 
not changing gears at the time of gear change to a dynamic friction coefficient, like can be carried out 
and carried out, without exchanging belts for a long period of time, since a slip is not generated. 
Therefore, since abandonment is useftil to prevention of a public nuisance few since it can be used for a 
long period of time, and it leads to prevention of global warming, without a belt carbonizing since slack 
is not produced in the pulley and V beh by the side of a follower and a slip is not produced in case 
acceleration and deceleration and forward inverse rotation are carried out at the time of high-speed 
control of the rotational frequency of a change gear, frequent forward inverse rotation, or a heavy load, it 
is useful. 

[0022] Moreover, it can change gears smoothly, without being able to prevent fi"iction of said cam side, 
and wear and lubricating over a long period of time, since the firm gas of the oil which was open for free 
passage through the oil hole of a cam follower, and stored the oil reservoir section and a cam side in the 
oil reservoir section can be carried out to a cam side. 

[0023] Although the above operation gestalt was shown, this invention is not limited to this gestalt, is 
the range which does not deviate from the summary of this invention, and can carry out various 
gestalten. Although the above-mentioned operation gestalt explained the case where the output side of a 
change gear was equipped with a torque cam mechanism, it is not restricted to this and can also prepare 
for an input side. 
[0024] 

[Effect of the Invention] According to this invention, by that of ** to which it considers as the 
configuration which carried out continuation formation of the slotted hole prolonged in triangular a cam 
hole and the direction of an axis in the cam side established in said ranging behavior boss member, and 
the stroke of a cam hole is short and moreover narrows spacing by the side of a low speed Since it shifts 
to the inclined plane of the side else from the inclined plane by the side of one in an instant, and a load is 
applied, therefore a movable pulley does not return, without a cam playing to a cam follower to the low- 
speed side of a cam side at the time of gear change of a change gear, slack is not produced to a movable 
pulley and a belt. And in a high-speed side, transfer of predetermined torque can be enough performed 
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only by the compression force of a spring, a cam follower goes into a slotted hole, only slides on shaft 
orientations, and does not produce slipping between a movable pulley and a belt, and a slip of a belt 
does not generate it. Therefore, at the time of gear change of a nonstep variable speed gear, generating 
of a slip can be prevented throughout gear change of a low-speed area from a high-speed region with a 
torque cam mechanism, and the contamination of a belt can be prevented. Since it can be used for a long 
period of time, without a belt carbonizing since it **, slack is not produced at the pulley and V belt by 
the side of the follower of a change gear in the case of acceleration and deceleration and forward inverse 
rotation at the time of high-speed control of a rotational frequency, frequent forward inverse rotation, 
and a heavy load and a slip is not produced, abandonment is usefUl to prevention of a public nuisance 
few. 

[0025] It can change gears smoothly, without being able to prevent friction of said cam side, and wear 
and lubricating over a long period of time, since the firm gas of the oil which was open for free passage 
through the oil hole of a cam follower, and stored the oil reservoir section and a cam side in the oil 
reservoir section can be carried out to a cam side according to this invention. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/30/2006 



